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Background: The main purpose of this study was to review the trends in management of patients presenting with
acute necrotizing pancreatitis (ANP) over the last seven years and its effect on morbidity and mortality.
Methods: A cross-sectional study was conducted on all patients presenting with the diagnosis of acute necrotizing
pancreatitis to the Aga Khan University Hospital in between the year 2008–2015. The study population was
broadly categorized in to two groups based on the way these were managed. The first group consisted of patient
who underwent surgery for acute necrotizing pancreatitis while the second group was composed of those patients
with necrotizing pancreatitis who were conservatively managed. Patient outcomes were assessed in terms of
hospital stay, complication rates and in-hospital mortality. Data was analyzed using SPSS version 20. Comparison
of outcomes between two groups was done using chi-square test, Fischer exact test or t-test wherever applicable.
A p-value of less than 0.05 was considered statistically significant.
Results: A total of n = 110 patients were included in the study with 68% (n = 75) males and 32% (n = 35)
females. Nasojejunal route was found to be the most commonly utilized route of feeding in these patients con
sisting of around 49% (n = 54) patients with forty percent (n = 44) tolerating direct oral diet. The outcomes in
both these groups in terms of hospital stay, complication rate, and in hospital mortality were not found to be
statistically significant. The conservative group however was significant in terms of cost-effectiveness which was
shown by a p value of (0.035). The management of this clinically important disease over the years showed an
increased trend towards conservative approach in our institute.
Conclusion: Our study further substantiates the recent global trend of conservative approach towards managing
patients with acute necrotizing pancreatitis as reflected in the recent available literature. Therefore surgeons of
the developing world need to evolve and adapt to these new measures for better outcomes in patient
management.

1. Introduction
Acute Pancreatitis (AP) is a fairly common and potentially fatal
disease causing significant morbidity and mortality with more than
200,000 hospital admissions per year in the United States and incidence
ranging from 4 to 45 per 100,000 patients per year in Europe [1,2].
Unfortunately about 20%–25% of these patients develop severe acute
pancreatitis which is characterized by single or multiple organ failures
persisting for greater than 48 h [1,3–5]. However about 10%–20% of
severe acute pancreatitis cases develop necrosis of the pancreas which
may be in the pancreatic parenchyma, its surrounding peri-pancreatic

tissues or both resulting in acute necrotizing pancreatitis (ANP) (See
Fig. 1). [1,3,4,6]. If this necrotic tissue gets infected which happens in
about 40–70% of patients of ANP, this may result in a substantially high
mortality rate ranging as high as 35%–40% as shown in recent studies.
However if this remains non infected it only carries a seven percent
mortality [1,3,7,8].
Severe acute pancreatitis, if left untreated progresses in two phases
with first phase lasting for 10–14 days and characterized by release of
pro-inflammatory markers and severe systemic inflammatory response
syndrome (SIRS), leading to one or more organ system failures in about
40% of patients as shown in Fig. 2 [1,3,7,9]. The second phase starts 2
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weeks later resulting in immune-suppression and infection of the
necrotic pancreatic tissue. This most commonly results from bacterial
translocation from the gut and eventually leads to sepsis related com
plications [7.9]. Recent studies demonstrate that any surgical inter
vention should be delayed for up to 3–4 weeks as this allows clear
demarcation between viable pancreatic parenchyma and necrosed tissue
resulting in walled off necrosis (WON) [1,7,9,10]. This decreases the risk
of hemorrhage and iatrogenic pancreatic endocrine or exocrine insuffi
ciency resulting in a mortality benefit of around 41% by reducing
mortality from about 56% to 15% if any intervention is delayed for a
month [1,7,9,10].
In the past open necrosectomy was the gold standard for the treat
ment of ANP carrying a high morbidity and mortality which was obvious
from the literature from that era [9]. As experience grew a subset of
patients were identified who could undergo less morbid procedures
which were being evolved at that time like percutaneous and endoscopic
drainage of pancreatic necrotic collections including video assisted
retroperitoneal debridement [4,11–15]. At the same time evidence
emerged that some of these patients had a better prognosis if surgery
was deferred for more than 4 weeks [7]. There even emerged publica
tions which had reported quite a few cases that had been exclusively
treated with radiological drainage and antibiotics [1,9,16]. These
minimally invasive techniques had proven to decrease the risk of peri
operative complications like multi organ failure, enterocutaneous or
pancreatic fistulae, perforation and bleeding [1,4,7,9]. They also re
flected the improved outcomes in terms of lower morbidity and mor
tality and shorter hospital stay [1,4,7,9].
This evolution of change in patterns of treatment for this grave dis
ease fascinated us to uptake this study and we aimed at understanding

the trends adapted by our surgeons from the developing world as to the
management of acute necrotizing pancreatitis. As minimally invasive
procedures including endoscopic and percutaneous video-assisted
retroperitoneal debridement being unavailable in our region, we
aimed to determine the differences in outcomes between those patients
who were managed conservatively throughout their hospital course and
in those patients who ultimately ended up having an open necrosectomy
due to their progressively worsening disease.
2. Materials and methods
This was a cross-sectional study conducted at the Aga Khan Uni
versity Hospital Karachi between the years 2008–2015. This included
extensive review of charts for the patients who had been diagnosed as
Acute Necrotizing Pancreatitis as evidenced by Computed Tomography
Scan (CT). Those cases with incomplete records or the ones who had
received prior treatment from outside hospitals were excluded from our
study. The study was conducted after gaining approval from the Ethics
Review Committee of our University.
ICD 9 coding was used to identify the number of the patients that had
presented to our hospital with acute pancreatitis within the defined time
period, which turned out to be 1562. Paediatric (less than 18 years of
age) cases and those with incomplete medical records were excluded
and the remaining files were reviewed for CT scans with evidence of
necrosis (as shown in Figs. 3–6) resulting in a total sample size of 110
patients.
Patients were divided into two groups based on their management.
The first group was the ‘operative’ group who ultimately underwent
traditional open necrosectomy for acute necrotizing pancreatitis. They

Fig. 1. Necrosis of the pancreas in the pancreatic parenchyma (A), surrounding peri-pancreatic tissues (B) or both (C). (Reproduced with permission from Shyu JY,
Sainani NI, Sahni VA et al. Necrotizing pancreatitis: diagnosis, imaging, and intervention. Radiographics. 2014 Sep 10; 34(5):1218-39 [29]).
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underwent surgery due to deterioration in their clinical condition with
evidence of sepsis or septic shock, or multi-organ dysfunction. The
surgeries were performed by experienced surgeons with at least greater
than 5 years of experience. The second group was the non-operative or
‘conservative’ group of patients who were managed without any inter
vention or underwent only radiology guided percutaneous catheter
drainage. (Other extensive minimally invasive procedures like endo
scopic trans-luminal or laparoscopic necrosectomy is neither done in our
institute nor in any other institute in our region).
Patient medical records were reviewed and data was gathered
regarding their demographics, co-morbidities, clinical presentation,
laboratory and radiological investigations, severity of the disease, route
of feeding, any radiological and surgical procedures performed, and
their outcome including hospital stay and mortality. They were followed
only during their length of hospital stay.
Data was analyzed on SPSS version 20. All qualitative variables were
presented as frequency and percentages and all quantitative variables as
mean±standard deviation. Comparison of qualitative outcomes between
two groups was done using chi-square test or Fischer exact test wherever
applicable. Comparison of quantitative outcomes between two groups
was done using t-test. Multivariate logistic regression analysis was done
to adjust for the severity of illness based upon APACHE II score. A pvalue less than 0.05 was considered statistically significant. The study
has been reported in line with the STROCSS criteria [31]. This study has
been registered with Research Registry (UIN: reaserchregsitry6340).

drainage.
The main etiology resulting in pancreatitis in our population turned
out to be cholelithiasis with 54% (n = 59) of patients having gallstones
at presentation. The other common causes were alcohol induced and
post-ERCP cases as elaborated in Graph I.
Primary mode of nutrition in patients was also determined in the two
study groups. Nasojejunal route was found to be the most commonly
utilized feeding access used in 49% (n = 54) of all these patients. Forty
percent (n = 44) of the patients in our study were fed orally while 7% (n
= 7) required nasogastric feeding. The rest of the patients were
administered total parenteral nutrition 4% (n = 5).
The severity of pancreatitis and patients’ condition on admission
were determined and a comparison was made between the two groups.
The mean age in the surgery group was 45 years while that in the nonsurgery group turned out to be 47 years. The presence of systemic in
flammatory response syndrome (SIRS), single or multi-organ failure and
severity index scores including Ranson’s criteria, CT severity index score
(CTSI) and the APACHE score (Acute physiology and chronic health
evaluation score) was compared between the groups and results gener
ated as displayed in Table 1.
The outcomes in both groups in terms of hospital stay, complication
rate, and in hospital mortality was calculated which was not found to be
significant. However when cost-effectiveness (total hospital cost was
included only) was compared between the two groups which was 0.6
million in the surgery group and 0.4 million in the conservative group, it
turned out to be statistically significant as shown in Table 2.
An overall increase in patients presenting with acute necrotizing
pancreatitis was seen within the last seven years in our setup with recent
trend in management shifting towards the conservative approach as
illustrated by the Graph II (see Table 3). This may be due to increasing
use of CT scan in acute pancreatitis for the diagnosis of acute necrotizing
pancreatitis.

3. Results
A total of N = 110 patients were included in the study with 68% (n =
75) males and 32% (n = 35) females. They were divided into two groups
based on their management. First group consisted of those who ulti
mately underwent surgical intervention (open necrosectomy) and these
made up only 13.6% (n = 15) of the total sample size with only 10 males
and 5 females. While the rest of the major chunk of around 86% (n = 95)
of patients were included in the second group managed conservatively
out of which only 16.8% (n = 16) underwent radiological guided

4. Discussion
Acute necrotizing pancreatitis (ANP), a subtype of severe acute

Fig. 2. Natural History of Acute Necrotizing Pancreatitis. (Adapted with permission from Zerem E. Treatment of severe acute pancreatitis and its complications.
World Journal of Gastroenterology: WJG. 2014 Oct 14; 20(38):13879 [30].).
3

F. Mannan et al.

Annals of Medicine and Surgery 63 (2021) 102159

Fig. 3. CT scan cross-sectional image from a patient with acute pancreatitis. Diffuse emphysematous changes with necrosis of the pancreatic parenchyma seen. There
is extensive peri-pancreatic fat stranding.

Fig. 4. CT scan cross-sectional view showing acute pancreatitis with swollen pancreas with peri-pancreatic fat stranding. There is extensive necrosis of the body and
tail of the pancreas.

pancreatitis which is associated with significantly higher morbidity and
mortality, and even more so if the necrosed pancreatic parenchyma
becomes infected as happens in about 40–70% of cases [4,7]. A study
conducted by Buchler MW et al. in Switzerland revealed that the mean
age with which patients presented with ANP was 55.1 years with 61%
men and 39% women [9]. These results were similar to our study in a
way that male population dominated the spectrum of patients who
present with ANP with 68% males and 32% females. However the mean
age was less which was around 45 years.
The most common etiology resulting in acute necrotizing

pancreatitis in our study was biliary pancreatitis (54%) followed by
alcohol induced pancreatitis (15%). These results were comparable to
other several studies conducted throughout the world with similar re
sults with the gall stone induced pancreatitis ranging from 40 to 50% in
patients and alcohol induced pancreatitis from 10 to 40% of cases [9,17,
18].
The early initiation of feeding through enteral route in ANP has been
shown by numerous studies to be beneficial for prognosis due to better
septic and metabolic profile with significant reduction in mortality,
multi-organ failure and prevention of infections and at the same time is
4
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Fig. 5. CT scan coronal section through the abdomen showing necrotic body and tail of the pancreas with small enhancing head of the pancreas.

Fig. 6. CT scan image showing complete necrosis of the pancreas. Acute fluid collection developed in its place.

more cost-effective [1,19–22]. In our study, nasojejunal route was found
to be the most common route used for feeding in 49% (n = 54) of pa
tients while a large number of patients were also able to tolerate oral diet
representing 40% (n = 44) of our patients and nasogastric feed was only
used in 7% (n = 7) of cases. A study conducted by Alvi AR et al. also
concluded that early enteral feeding in ANP patients resulted in better
outcomes [7]. Multiple studies and randomized controlled trials
comparing nasojejunal and nasogastric feeding concluded that these two
routes did not have any significant differences in outcomes in regards to
hospital stay, complications and mortality in necrotizing pancreatitis [4,
23,24]. Therefore patients can be started early on enteral nutrition with

nasogastric (NG), nasojejunal feeds (NJ) or direct oral feed if tolerated to
gain favorable outcomes in these patients, with NG feed being relatively
safe and requiring less expertise as compared to NJ feed.
The incidence of single organ failure in our study was found to be
54% in the conservative group as compared to surgery group which was
40%. However multi-organ failure was found to be 8% in the surgery
group with only 5% in the conservative group. The mean hospital stay
and in-hospital mortality was decreased in the conservative group with
complication rate being higher in the conservative group. However
these were found to be non-significant when compared with the surgery
group. Despite of this the recent trend in the management of ANP
5
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Table 3
Demographics table.
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Graph I. Common causes of pancreatitis.
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Graph II. Recent trend in management of ANP. X-axis: years. Y-axis: No of
patients with ANP in that particular year.
Table 1
Severity markers of ANP in two groups.
Age
SIRS
Single organ failure
Multi-organ failure
Ranson’s
CTSI
APACHE

SURGERY

CONSERVATIVE

47yrs
19(40%)
7(14%)
4(8%)
2
8
7

45yrs
59(54%)
26(24%)
5(5%)
2
8
7

Table 2
Differences between outcomes in two groups. Overall complication rate of acute
necrotizing pancreatitis was seen which included both minor and major com
plications such as multi-organ failure was seen.
Mean Hospital stay
Complication rate
In hospital mortality
Mean Cost in
Pakistani rupees

Surgical Management

Male
Female

n = 65
n = 30
n = 95 (86%)

n = 10
n=5
n = 15 (13.6%)

reflecting improved outcomes as shown by literature with reduced
morbidity and mortality in these patients [1,9,16].
A study conducted by Buchler MW et al. determined that the mor
tality rate was 21% with the surgery group compared to only 7% in the
group of patients with ANP managed conservatively. The rate of single
and multiple organ failures were 32.7% and 34.8% respectively with an
overall complication rate of 44% [9]. This high rate of multi-organ
failures may have resulted due to open necrosectomy leading to
new-onset multi-organ failure. Another study conducted by Alvi AR
et al. had similar results to our study with mortality rate of 6.9% in
conservatively managed patients versus 19.7% in surgically managed
patients [7]. However the rate of complications were decreased signif
icantly in conservatively managed patients and so were the hospital stay
and in-hospital mortality making conservative management to be more
favorable for prognosis of ANP [7]. This previous study from our centre
by Alvi and colleagues also highlights the fact that though our mortality
is within acceptable international standards however in advancing years
no further reduction in death rates has been observed even when our
results showed increased utilization of the conservative options. Similar
results were also shown by another study conducted by van Santvoort
HC et al. in which 62% of patients with necrotizing pancreatitis were
managed conservatively resulting in a mortality rate of only 7% [25].
Few other studies have also concluded that open necrosectomy for
management of ANP has resulted in severe complications including
entero-cutaneous and pancreatico-cutaneous fistula formation with a
much higher morbidity of 95% and mortality rates of about 25% [26,
27]. In contrast the conservative management and the minimally con
servative approach results in a significantly decreased risk of compli
cations and therefore death rate [28].
The strengths of this study were that this is the second study from our
region specifically comparing the differences in the outcomes of ANP
between patients managed with open surgery versus the conservative
management on acute necrotizing pancreatitis. It also highlighted the
deficiencies in our region which could be resolved by educating and
training our surgeons, endoscopists and radiologist for using minimally
invasive techniques to add to the armamentarium of options for treating
this condition. Though our study did not show any difference in out
comes between the two treatment arms however it did reflect the cost
effectiveness in patients treated with conservative options. The limita
tions of the study were its small sample size and the fact that it was a
single-centre study. Also the patients were not followed after being
discharged from the hospital to determine the effects of treatment on
their quality of life. The authors recommend large multi-centre studies
to determine outcomes between different minimally invasive procedures
and open surgery.

15%
2%

Others

Conservative Management

n=33

E�ology
54%

Gall Stones
Alcohol
Post ERCP

Total N = 110

Conservative

Surgery

12 days
38.95%
8.4%
402,154

20 days
33%
20%
654,730

p=
p=
p=
p=

5. Conclusion

0.072
0.677
0.165
0.035

A rise in trend towards conservative management was seen in more
recent years in our set up. Outcomes in terms of hospital stay, compli
cation rate and mortality were similar in both groups. The new
advancement in minimally invasive endoscopic and percutaneous ap
proaches means that our surgeons in developing world need to evolve
and adapt to these techniques for better outcomes in patient
management.

patients has been shifting towards the conservative approach with
increased usage of minimally invasive techniques like radiological
drainage in our setup. We also noticed that we technically lacked in
terms of offering minimally invasive procedures like VARD and endo
scopic hybrid procedures which could be included in the conservative
arm. These conservative techniques could have generated results
6
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